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These	 included	 examples	 from	 the	 Cook	 Islands,	 the	 Federated	 States	 of	Micronesia,	 Fiji,	
Guam,	Kiribati	,	Nauru,	Niue,	the	Northern	Marianas,	Samoa,	the	Republic	of	Marshall	Islands,	
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100 % of Pacific islanders (excluding those in Papua New Guinea) live within 100 kilometers of the coast.” 6 
These	human	activities	and	the	coastal	ecosystems	provide	the	support	 for	Pacific	 livelihoods,	either	 through	
traditional	activities	such	as	fishing	or	more	modern	type	of	employment	in	industry	and	services.
  “These fragile ecosystems not only support the fisheries and agriculture that the people   
  of the [Pacific] region depend on for food and income, they also provide shoreline 
  protection, places for recreation, [shared] cultural heritage, and many other benefits all   
  of which are at risk from climate change and local stress caused by human activities.” 7
  “The shallow ecosystems and productivity of mangroves, seagrass beds, coral reefs and   
  inter-reef seabed are critical natural assets for food production, food security, cultural   
  and recreational activities and livelihoods for many people in Pacific Island States. They also  
  provide important ecosystem services in protection of coasts against storm surges and in 
  production of carbonate sands and debris to nourish beaches and maintain islands. These 
  ecosystems are easily damaged through reclamation, drainage, pollution and destruction of  
  critical habitats for fish and other food species. Once destroyed, these ecosystems are not 
  readily or cheaply restored or replaced.“ 8
  “The vital commercial and national assets, essential infrastructure, and populations of   
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  “Given that most of the region’s population is settled in coastal areas, changes in 
  population density combined with new technology and changing development priorities   




abundant marine resources, water transportation, aesthetic beauty, and intrinsic values”. 11	The	coast	is	the	centre	
of	major	activities	that	include	“commercial,	recreational,	and	subsistence	fisheries;	ports	and	industrial	facilities	
that	rely	on	shipping	facilities;	and	tourism,	agriculture	and	forestry…”	12
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PICTs Marine Area (km2) Reef Area (km2) Reef at Risk (%) Coastline (km)
American Samoa 390,000 67 42 116
Cook Islands 1,830,000 212 57 120
Fiji 1,217,000 10,020 68 1,129
FSM 2,980,000 3,172 45 6,112
Guam 218,000 183 100 126
Kiribati 3,800,000 1,967 48 1,143
RMI 2,131,000 1,995 3 370
New Caledonia 1,740,000 4,573 13 2,254
Niue 390,000 15 43 64
Northern Mariana 
Islands
1,823,000 102 0 1,482
Nauru 436,000 10 100 30
Pitcairn Island 800,000 39 0 51
Table	1:	Marine	Areas,	Reef	Areas	and	Coastlines	in	PICTs	(Modified	from	Govan	at	al	2009	SPREP)
Palau 601,000 709 0 1,519
PNG 2,366,000 13,840 46 20,197
French Polynesia 5,030,000 3,000 29 2,525
Samoa 120,000 200 95 403
Solomon Islands 1,630,000 5,750 46 9,880
Tokelau 290,000 97 0 101
Tonga 700,000 3,587 46 419
Tuvalu 757,000 872 15 24
Vanuatu 680,000 708 70 2,528
Wallis and Futuna 300,000 425 26 129















  The “introduction of hard-engineered structures has exacerbated island erosion and   















  “Coastal processes are hydraulic and sedimentary process driven by ti des, currents, waves,  
  coastal winds and tsunamis. Forces exerted by wind and water act on the ocean fl oor and shore  
  face to drive currents, move sediments, erode exposed bedrock and shape the coastline, 
  estuaries and the nearshore seabed.” 23
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  “Shoreline alterati ons, mangrove and coral harvesti ng, dredge and fi ll acti viti es, sand and  
  gravel extracti on and disposal of waste in the marine environment all result in changes to the 
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Figure 4: Examples of coastal erosion in the Pacifi c Island countries. a) Fiji: severe coastal damage at Laucala Beach Estate, Suva following 
cyclone Mick in December 2009; b) Palau: eroded coastline in Koror State; c) Kiribati : unprotected coast at Ewena Village, Abaiang Island; 



















 1. “Coasts are experiencing the adverse consequences of hazards related to climate and sea level  
       (very high confidence).”
 2. “Coasts will be exposed to increasing risks, including coastal erosion, over coming decades due  
       to climate change and sea-level rise (very high confidence).”
 3. “The impact of climate change on coasts is exacerbated by increasing human-induced pressure  
       (very high confidence).” 
 4. “Adaptation for the coasts of developing countries will be more challenging  than for coasts of   
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2.1	 Non-structural	Opti	ons:


















Chapter 2: Non structural interventions
by	Luke	Paeniu,	Viliamu	Iese	and	Priya	Sharma
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   “Coastal processes are hydraulic and sedimentary process driven by tides, 
     currents, waves, coastal winds and tsunamis. Forces exerted by wind and 
     water act on the ocean floor and shore face to drive currents, move sediments,
     erode exposed bedrock and shape the coastline, estuaries and the near 
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Figure 5 Typical beach systems (Short, 2012)
Hydrodynamics of Oceans waves -	it	is	useful	to	understand	how	waves	operate.	Waves	are	created	when	wind	
blows	over	the	surface	of	the	ocean.	The	important	factors	that	determine	the	features	of	waves	are:
   “the strength of the wind
    The distance of the water


























Figure 7 Constructi ve and destructi ve waves that alters the coastline (Geographypods. 2012)
















































































  “Retreat involves no effort to protect the land from the sea. The coastal zone is abandoned 
  and ecosystems shift landward. This choice can be motivated by excessive economic or 
  environmental impacts of protection. In the extreme case, an entire area may be abandoned.  
  Accommodation implies that people continue to use the land at risk but do not attempt to  
  prevent the land from being flooded. This option includes erecting emergency flood shelters, 
  elevating buildings on piles, converting agriculture to fish farming, or growing flood- or 
  salt-tolerant crops. Protection involves hard structures such as seawalls and dikes, as well as soft  
  solutions such as dunes and vegetation, to protect the land from the sea so that existing land  
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  Figure 7: Retreat, Accommodate and Protect strategies (Taken from Dorst in Robbert (ed) (2011) 
2.1.4	Conduct	an	Environmental	Impact	Assessment
The	Environmental	Impact	Assessment	(EIA)	is	“an acti vity designed to identi fy and predict the impact of a project 
on bio-geo-physio-chemical environment and human health so as to recommend appropriate legislati ve measures, 
program and operati onal procedures to minimize the impacts.” 39
Pacifi	c	communiti	es	should	make	it	a	practi	ce	to	fi	rst	conduct	an	EIA	before	implementi	ng	a	coastal	protecti	on	
interventi	on;	they	should	conduct	an	EIA	fi	rst.	The	result	of	the	EIA	will	help	formulate	strategies	that	minimize	












  “sand extraction through beach mining for construction and reclamation purposes
  often results in long term depletion of sand resources on beaches and significantly 







Table 2 Comparison of Marine Managed Areas in the Pacific region. Source: Extracted from Govan et al. (2009). Status and potential of 
locally managed marine areas in the South Pacific.
40	Gillie	(1997)
PICTs MMA MMA Area (Km2) Active MMA
American Samoa 19 174 0
Cook Islands 39 19 24
Fiji 246 10,880 217
FSM 12 23 0
Guam 11 170 0
Kiribati 15 411,304 0
RMI 1 701 0
New Caledonia 0 0 0
Niue 3 31 0
Northern Marianas Is. 8 13 0
Nauru 0 0 0
Palau 28 1126 0
PNG 166 3764 80
French Polynesia 10 2837 0
Samoa 84 209 54
Solomon Islands 127 1381 113
Tokelau 3 1 0
Tonga 18 10,009 6
Tuvalu 10 76 4
Vanuatu 55 89 20
Wallis & Futuna 0 0 0
Timor Leste N/A N/A N/A
18


































  “Healthy marine and coastal environments are fundamental to the long term sustainability 
  of island societies, as well as providing the basis for their livelihoods and economic 
  development.” 
The	fundamental	challenges	facing	Pacific	countries	are	that	these	healthy	coasts	are	quickly	becoming	over	ex-
















  “The goals for Integrated Coastal Zone Management for the Pacific should: 
  • Sustain natural systems by ensuring sustainability of coastal resources, 
      protecting critical systems, and recognizing the inter-relationships between natural,   
      social, economic and cultural systems.
  • Be determined by locally identified needs and be appropriate to local social, 
     cultural, political and economic systems.
  • Balance local, provincial, regional and national goals.
  • Provide for economic and social needs and aspirations of communities.
  • Encourage integrated coastal management and strategies at appropriate levels 
     of decision making.
  • Incorporate measures for capacity building, including training and education at all 
     levels, strengthening institutional capacity, improving information and data bases, and   






  • Reinforcing coastal management through training, legislation and building human 
     resources capacity
  • Conserving and protecting biological diversity of coastal zone ecosystems
  • Promoting rational development and promote sustainable uses of coastal resources
	The	main	characteristics	of	ICZM	are:
  • Move away from traditional approaches of managing single factor but promote 
     a whole sector approach
  • Promotes the analysis of priorities, trade-offs, problems and solutions
  • Continues managing the use, development and protections of coastal resources
  • Uses multi-disciplinary approach
  • Maintain the balance between protecting valuable ecosystems and the 
      development of the economy
  • Operate within the coastal zones as prescribed by law
  • Seeks stakeholders input in coastal management
  • Seeks solutions to various complex issues
  • Integrate sectoral and environmental needs
  • Provide conflict management
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The	theory	of	ICZM	was	raised	in	the	1970s	as	a	“dynamic	process	in	which	a	coordinated	strategy	is	developed	






  “ICZM is widely recognized and promoted as the most appropriate process 
  to deal with climate change, sea-level rise and  other current  and long-term 
















































































  “The purpose of various Building Codes is to provide minimum  standards to safeguard life or  
  limb, health, property, and public  welfare by regulating and controlling the design, construction, 
  quality of materials, use and occupancy, location and maintenance  of all buildings, structures  


































































































Table 3 Comparison of coastal protection frameworks
24
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Chapter 3: structural options
by	Luke	Paeniu,	Antoine	De	Ramon	N’Yeurt,	Kerryn	Chung	and	Nicholas	Hobgood
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  “The shallow ecosystems and productivity of mangroves, seagrass beds, coral reefs
  and inter – reefs seabeds are critical natural assets for food production, food security,
  cultural and recreational activities and livelihoods for many Pacific Islands States.
  They also provide important ecosystems services in protection of coasts against 
  storm  surges and in production of carbonate sands and debris to nourish beaches 
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Figure 8: Left : Example of a polluted coastal environment in Fongafale, Funafuti , Tuvalu leading to a brown 
belt of Sargassum seaweed facing populated areas. Right: Schemati c of how anthropogenic eﬄ  uents enter the 
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Figure 9: Left : The seagrass Syringodium	isoeti	folium, the only one found in Rotuma Island, Fiji. Middle: Halophila	ovalis, 
a common seagrass species on the Suva foreshore area in Fiji (credit: SeagrassWatch). Right: Extensive seagrass beds of 












  “Coral reefs are characterized by a high level of biodiversity and elaborate specializati on of 
  resident species, and provide many ecosystem services that economically support nearby 
  human populati ons. They also off er some level of protecti on from natural disasters such as  
  waves or tsunamis.” 61
Reef	health	is	a	combinati	on	of	factors,	and	is	inti	mately	linked	to	the	health	of	the	ecosystems	of	the	enti	re	island	
that	the	reefs	surround	(“Reef	to	Ridge”	concept,	launched	by	the	IUCN	in	2010).
60	SPREP	2001.Island Ecosystems: Pacifi c Region
61	Yamamoto	and	Esteban	(2011)	p.5
29
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Figure 10: Left : A healthy island refl ects into a healthy reef system. Right: The Reef to Ridge Concept.
















































Figure 11: Left : Planti ng mangroves in Tuvalu to protect the shoreline from erosion (Source: Japan Internati onal Cooperati on 
Agency - JICA). Right: the dense and complex aerial roots of mangroves are very eff ecti ve sediment traps that reduce coastal 







C O A S T A L  P R O T E C T I O N  B E S T  P R A C T I C E S
Figure 12: Left : These mangrove roots (Rhizophora	stylosa) trap sediments at the Nasese foreshore in Suva, Fiji. Right: Exten-
sive mangrove areas such as this one in New Caledonia act as nurseries for a wide range or marine organisms (Photo by 
Joyce Avaemai).
3.2.1.5	Stabilizing	Coastal	Beaches
  “Sediments of these islands consist of unconsolidated of bioclasti c sands and gravels. 
  Parti cularly, the upper part of subsurface sediments and surface sediments are mainly 
  composed of foraminiferal sands.” 64
Foraminiferal	sands	are	parts	of	reef	sands,	they	are	either	disc-shaped	or	star-shaped	sand.	These	foraminiferas	
are	organisms	found	in	coral	reef.	According	to	Fujita	(2009):
  “foraminiferas are now being recognized as important sand producers for the 
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Figure 13: Left : The Tuvalu Foram Sand Project. Figure 14: Right: Foraminifera, or ‘star sand’ (Source: htt p:// cdn.physorg.
com).
Initi	al	results	of	the	fi	rst	phase	of	the	Foram	Sand	project,	while	very	encouraging	in	terms	of	the	ability	to	culture	




































































•  •    •   •  
Revetment 
•   •    •  •  
Groynes   •  •  •   •  
Breakwater   •     •  
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b) Sheet Piling- this	type	of	structure	is	made	of	steel	sheets	which	are	aligned	together	to	form	a	pile	wall	along	
the	embankment.	The	steel	sheets	are	driven	 into	 the	ground	at	 the	depth	required	and	each	 interlocks	with	
the	adjacent	sheet	accordingly.	The	method	of	constructing	this	type	of	structure	offers	temporary	detrimental	








      Table 6: Seawall Components
No. Component Purpose Diagram 
1 Toe scour 
protection 





2 Material type • To withstand impact of waves 
or currents 
• To ensure sustainability 
(balance of obtaining 
optimum design service life 
and low maintenance) 
 
3 Filter system • To prevent loss or scour of 
land behind the structure 
 
4 Crest height • To limit wave overtopping 






5 Splash apron 
6 Land use • Safe use of land directly 
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Table 7: Seawall Alternative Comparison Summary




























    
Design Life     
Construction 
Complexity 
    
Implementation Cost     
Environmental Rating     
 
 High  Moderate  Low 
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Figure 15: Typical Rock Revetment Secti on
Source: (ODNR, Offi  ce of Coastal Management, 2011)






Figure 16: Reno Matt ress Secti on Example
Source: htt p://www.terraaqua.com/bank-paving.php [Accessed 11 February, 2015]
37
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Table 8: Revetment Alternati ve Comparison Summary
*Rati ngs shown are indicati ve only and are subject to fi nal design, availability of materials, and site specifi c environment 
conditi ons.
3.3.3	 Groynes








Figure 17: Scheme of interacti on of groynes, waves, currents and shore














    
Design Life     
Construction 
Complexity 
    
Implementation Cost     
Environmental Rating     
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Figure 18: Rock Groyne Example
Source: htt p://www.stacey.peak-media.co.uk/EastonBavents/EastontoSizewellDec08/EastontoSizewell08.htm [Accessed 29 
January, 2015]
39
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Table 9: Groyne Alternati ve Comparison Summary









Figure 19: Conventi onal Multi -Layer Rubble Mound Breakwater











    
Design Life     
Construction 
Complexity 
    
Implementation Cost     
Environmental Rating     
 
 High  Moderate  Low 
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Figure 20: Rock Breakwater Example
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Figure 21: Geotexti le Sand-fi lled Container (Elcorock) Groyne Example
Source: htt p://www.elcorock.com/case-studies/maroochydore-protected-elcorock [Accessed 29 January, 2015]
Figure 22: Geotexti le Sand-fi lled Container (Elcorock) Seawall Example
Source: htt p://www.elcorock.com/case-studies/maroochydore-protected-elcorock [Accessed 29 January, 2015]
42
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Figure 23: Geotexti le Sand-fi lled Container (Elcorock) Revetment Example
Source: (Hornsey, et al., 2011)
Figure 24: Geotexti le Sand-fi lled Container (Elcorock) Breakwater Example
Source: (Hornsey, et al., 2011)
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rock	 breakwater,	 and	 beach	 replenishment.	 Specifi	c	 locati	ons	 of	 interest	 are	 the	 beach	 replenishment	 at	 the	
Northern	coastline	and	rock	mounted	breakwater	at	Avati	u.	Below	are	some	examples	of	engineering	works	in	
the	Cook	Islands:
Figure 25 Rock riprap wall, Figure 26 Avarua rock groynes, Figure 27 Gabion basket wall, Figure 28 Ngatangiia  concrete wall 
(Source: Fig.25-28: He, 1999).
Chapter 4: selected examples of current
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Figure 29 Concrete Revetment west of airport.  Figure 30 Rarotonga Hotel concrete revetment. Figure 31 Avarua Harbor seawall and 
revetment. Figure 32 Reclaimed Coast Protecti on: Te Tautua Village, Penrhyn Island, Cook Island. (Source: Fig.29-32: He, 1999). 
4.2	East	Timor	(Timor	-	Leste)
Wave	breakers	 in	front	of	the	port	of	Dili	and	Dili	Airport,	mangroves,	coastal	and	Marine	Protected	Areas	on	











Figure 35 Concrete coral seawall.      Figure 36 Coral rubble seawall.        Figure 37 Coral seawall.                 Figure 38 Coral rubble seawall 
(Source: Fig. 35-38: Maharaj, 1998)









Figure 39 Navulivatu concrete seawall. Figure 40 Lomeri concrete wall. Figure 41 Lomeri Rock wall.         Figure 42 Lomeri rock wall.
Figure 43 Naitonitoni rip rap rock wall. Figure 44 Naitonitoni rock wall. Figure 45 Lami rubber ti re wall. Figure 46 Lami Gabion basket 
wall.
Figure 47 Concrete wall in Suva Wharf. Figure 48 Concrete wall in front of Civic Centre. Figure 49 Concrete wall in front of the President’s 
Residence. Figure 50 Rock wall at Suva Grammar beach front.
65Department	of	Environment,	(2011)
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Department	of	Environment,	(2011)
Figure 51 Naselesele bridge.           Figure 52 Rock wall.                   Figure 53 Naselesele rock wall.      Figure 54 Rip rap rock revetment.
Some	of	the	natural	coastal	protecti	ons
Figure 55 Korotogo Mangroves. Figure 56 Korotogo juvenile mangroves. Figure 57 Namada reef fl at. Figure 58 Namada inter-ti dal reef.
Figure 59 Namatakula Beach rock. Figure 60 Namatakula beach rock. Figure 61 Namatakula beach rock. 
Figure 62 Navulivatu Shoreline Mangroves.
Figure 63 Mangroves at Naselesele. showing aerial roots trapping sediments.  Figure 64 Naselesele Mangroves, Taveuni








Figure 65 Concrete Sandbag wall. Figure 66 Rock wall. Figure 67 Causeway Concrete wall. Figure 68 Concrete revetment wall at Parlia-
ment House.
Figure 69 Bonriki Sloping sandbag wall. Figure 70 Concrete slabs at Oceanside of Bonriki airport. Figure 71 Sloping concrete wall at Red 
Beach, Beti o. Figure 72 Wave Breakers at Beti o Wharf.
Figure 73 Mangroves and sand bags wall at Bonriki. Figure 74 Dainippon Causeway Bairiki to Beti o. Figure 75 Private land-reclaiming 
project using sand bags wall at Bairiki. Figure 76 Sloping cement wall protecti ng Parliament House. 
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Figure 77 Concrete wall.                Figure 78 Rock Wall                         Figure 79 Rock and concrete wall.   Figure 80 Concrete wall.  
Figure 81 Nanikai Stone wall. Figure 82 Tarawa sea wall. Figure 83 Mormon Church seawall. Figure 84 Reclaim seawall extend to lagoon. 




Figure 85 Mangroves.                        Figure 86 Mangrove project.       Figure 87 Mangroves planted in lines.   Figure 88 Juvenile Mangroves. 
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Figure 89 Rip-rap rock wall              Figure 90 Sand bags             Figure 91 Concrete stone wall
(Source: Fig 89 - 91: Karl Fellenius)
Figure 92 Concrete wall           Figure 93 Seawall structure             Figure 94 Concrete wall
(Source: Fig 92 -94: Karl Fellenius)
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 Figure 95 Seawall in Majuro.                                    Figure 96 Seawall protecti ng huge buildings
(Source: Fig.95 - 96: Murray Ford and Coastal Consultants NZ Ltd, 2013).
 Figure 97 Seawall placed on rock.            Figure 98 Breakwaters in Majuro.
(Source: Fig.97 - 98: Murray Ford and Coastal Consultants NZ Ltd, 2013)
                
Figure 99 Vehicle ti re neatly stacked as seawall.         Figure 100 Concrete wall.       Figure 101 Seawall protecti ng oil tanks. 
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Figure 102 Rip rap rock revetment. Figure 103 Concrete wall. Figure 104 Long concrete wall. Figure 105 Concrete wall with rocks at base-
ment.  (Source: Fig.102 - 105: Maharaj, 2000).
Figure 106 rock revetment.         Figure 107 layout of rock revetment.   Figure 108 rock wall.          Figure 109 rock wall protects a house
(Source: Fig.106 - 109: Maharaj, 2000)
Figure 110 Nauru new wharf             Figure 111 Rip-rap rock wall
(Source: Fig 110 - 111: Maharaj, 2001).
Figure 112 Boat ramp and rip-rap rock wall           Figure 113 Rip rap rock wall
(Source: Fig 112 - 113: Maharaj, 2001)
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 Figure 114 High Cliff  of Tamakautoga, Niue     Figure 115 High cliff s of Niue
 (Source: Fig 114 - 115: Susanna  Sionetuato)
Figure 116 Walking down the cliff , Niue. Figure 117 Waves cuts the cliff  below-Avatele Bay. Figure 118 Pathway down the cliff   









Figure 122 Rip rap rock wall.          Figure 123 Grouted rock wall.      Figure 124 Rock wall                      Figure 125 Concrete wall          
 (Source: Fig.122 - 125: Kench, 2008)
Figure 126 Ngerubesang rock groyne. Figure 127 Concrete groyne.    Figure 128 Long groyne.        Figure 129 Rock groyne at dock area       
(Source: Fig.126 -129: Kench, 2008)
Figure 130 Melekeok rock wall protecti ng the road     Figure 131 Ngermelech rock wall
(Source: Fig. 130 - 131: Kench, 2008)
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Figure 132 Dry stone seawalls at Gapagapa village, central province, PNG
          
Figure 133 Stone wall at Mou Kele village. Figure 134 Sandbag and tree trunk wall. Figure 135 Rock wall at Gilibwa village.    












C O A S T A L  P R O T E C T I O N  B E S T  P R A C T I C E S
Figure 137 Parti al concrete revetment at Piula.                            Figure 138 Rock wall at Sataoa.
(Source: Fig.137 - 138: Moira Faletutulu)
Figure 139 Aerial view of groynes along Mulinuu Peninsula shoreline.           Figure 140 Rock wall and vegetati on. 
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Figure 144 Breakwater structure. Figure 145 Gabion structure. Figure 146 Breakwater structure.  Figure 147 Concrete revetment. Figure 
148 Concrete seawall. 
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Figure 151 Concrete seawall.            Figure 152 Waterfront seawall.         Figure 153 Rock seawall.          Figure 154 Sandbag seawall-Tonga  
(Photo credit: Fig.151 -154: Tevita Fakaosi)
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 Figure 155 Concrete wall behind the boat.        Figure 156 Concrete wall at Wharf.                  Figure 157 Concrete cubes beach ramps. 
Figure 158 Private wall made up of 44-gallon drums fi lled with concrete. Figure 159 Concrete wall in front of Hotel. Figure 160 Nukufetau 
jett y and reef channel. (Source: Fig 158: Ms. Makereta Komai. Fig 160: Temata Shozo)
Figure 161 Niutao causeway and Mangroves. Figure 162 Nukulaelae beachramp. Figure 163 Concrete wall in Funafuti .    
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Figure 164 Stone beach south Fogafale. Figure 165 Stone beach and reef. Figure 166 Storm Bank just aft er Hurricane Bebe 1972. Figure 
167 Nukulaelae storm bank.  (Source: Fig.166: Tuvalu Meteorological Stati on)
Figure 168 Vaitupu Fisheries Harbor. Figure 169 coral rubble at Vaitupu. Figure 170 Vaitupu reef. Figure 171 Vaitupu seagrass.   
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Figure 172 Concrete structure at Vanuatu.                        Figure 173 Same concrete structure.
Figure 174 Veti ver Grass at Piliura village on Pele Island.   Figure 175 Gabion basket at Worasiviu.  





Figure 176 Sea erosion caused by failed seawall. Figure 177 Collapsed seawall in Cook Islands. Figure 178 Collapsed groyne at west end.  
(Source: Fig. 176 -178: He, 1999)  
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Examples	from	Fiji
Figure 179 Part of seawall at Lomeri High School collapsed. Figure 180 Same seawall looking from seaside.  Figure 181 Poor engineering 
work  
Figure 182 Tire wall collapsed at end of seawall. Figure 183 Tire wall was ineff ecti ve. Figure 184 Vehicle ti re wall at end collapsed
Examples	from	FSM
Figure 185 Polap Island erosion at toe of seawall.         Figure 186 Collapsed seawall at Satawan Island.                           
(Source: Fig 184 -185: Maharaj, 1998).
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Examples	from	Kiribati	
Figure 187 Erosion at end of seawall-Eita, Tabiteuea North. Figure 188 Collapsed seawall-Tewai school, Tabiteuea South. Figure 189
Collapsed seawall at Temotu island, Nonuti . (Source: Fig. 187 -189: Gillie, 1993).
Figure 190 Collapsed wall at Roti ma, Nonouti . Figure 191 Eroded road and seawall collapsed at Roti ma..Figure 192 Collapsed concrete 
fi lled sandbag wall at Nonouti . (Source: Fig.190 -192: Gillie, 1993).
Figure 193 Collapsed seawall in Abemama.           Figure 194 Collapsed seawall in Kuria. 
(Source: Fig.193-194: Gillie, 1993).
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Figure 195 Erosion of important monument. Figure 196 Remains of stone wall. Figure 197 Gabion basket -broken wire.         
 Figure 198 Erosion begins where wall ends. Figure 199 Erosion at end of seawall. Figure 200 Erosion seen at toe of sandbag wall.  
Examples	from	Samoa
Figure 201 Collapsed seawall in Samoa (Source: Yamamoto and Esteban, 2011)
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Examples	from	Tuvalu
Figure 202 Collapsed Concrete cube Seawall at Nanumaga. Figure 203 Collapsed Concrete cube revetment at Funafuti . Figure 204 
Collapsed Gabion basket wall and Tree Trunk wall at Nukulaelae. (Source: Fig.203: Tuvalu NBSAP) 
Figure 205 Damaged boulders at toe of concrete seawall, Funafuti . Figure 206 Damaged seawall at Vaiaku Lagi Hotel. Figure 207
Collapsed concrete cubes revetment.   (Source: Fig.205 -207: Xue and Malologa, 1995).
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Federated States of Micronesia 







































Figure 208 Traditi onal MPA in Vanuatu
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Tuvalu case study - Planting of Coastal littoral vegetation
Like	all	Pacific	countries,	there	are	natural	coastal	littoral	vegetation.	There	are	grasses	and	plants	grown	on	beach	







Another	common	shrub	 (Scaevola taccada)	 is	 found	 in	abundant	 in	coastal	 littoral	vegetation.	The	 large	trees	
that	help	protect	the	beaches	in	Tuvalu	are	Calophyllum inophyllum, Barringtonia asiatica, Thesapesia populnea, 
Cordia subcordata and Luumnitzera littorea.	66
66	Extracted	from	Thaman	et	al.	(2012)
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Figure 209 Veti ver grass fully grown.               Figure 210 Planti ng of Veti ver grass near river bank
(Source: Photo credit Mr. Leone Limalevu)
More	informati	on	on	Veti	ver	grass	can	be	found	in	the	manual	by	Fenemor et al., (2010)- Veti ver: The proven soil 
conservati on technique. A training manual for communiti es and fi eld workers.
Vanuatu case study- A revegetati on technique to prevent sediment 
damage to fringing reefs in Vanuatu. 
(Don	Miller	and	James	Comley).	
Severe	soil	erosion	over	the	steep	slopes	of	Aneityum	in	Vanuatu	over	many	years	have	caused	damaged	to	the	
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Coral Triangle Initiative (CTI)
Five	Pacific	countries	are	within	the	Coral	Triangle	Initiative	(CTI),	which	include	Timor	Leste,	Papua	New	Guinea,	
Fiji,	Vanuatu	and	the	Solomon	Islands.	The	CTI	programs	would	lead	to	improving	marine	and	coastal	ecosystems	






Fiji - Linking initiatives to Livelihoods and Well-being 
(Floyd	Robinson,	United	Nations	Development	Programme	Multi	Country	Office,	Suva,	Fiji)	
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It	was	designed	to	help	engineers	determine	wave	run-up	during	storms	and	hurricanes,	as	well	as	allow	them	
to	include	sea-level	rise	projections	in	the	designs	of	harbors	and	coastal	infrastructure.	








Figure 214 Using GIS as a tool to highlight at risk areas by calculating height above sea level. (Image by Siu I Fanga Pouvalu , Kevin Mai-







































Kiribati  Seawall designs
The	use	of	sand	bags	as	seawalls:
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5.4.3	Relocati	on






Figure 216 Relocated Homes         Figure 217 Top of cliff  looking down to the sea,Niue 
Images By. Teddy Fong 
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Chapter 6: ConclusionS
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